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Introduction

Background

A new structure of assessment for A Level has been introduced, for first teaching from September 2008. Some of the changes include:

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential

· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers

· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners

· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

OCR has produced an overview document, which summarises the changes to Chemistry. This can be found at www.ocr.org.uk, along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced this Scheme of Work and Sample Lesson Plans for Chemistry. These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

All our Support Materials were produced ‘by teachers for teachers’ in order to capture real life current teaching practices and they are based around OCR’s revised specifications. The aim is for the support materials to inspire teachers and facilitate different ideas and teaching practices.
In some cases, where the Support Materials have been produced by an active teacher, the centre logo can be seen in the top right hand corner

Each Scheme of Work and set of sample Lesson Plans is provided in:

· PDF format – for immediate use

· Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



	GCE Chemistry A: H034. F321 Atoms, Bonds and Groups

	Suggested teaching time
	3 hours
	Topic
	1.1 Atoms and Reactions

	Topic outline
	Suggested teaching and homework activities 
	        Suggested resources
	Points to note
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1.1.1 Atoms
Atomic structure
	In groups students can research and present the development of the structure of the atom from the Greeks onwards and the limitations of each model using available texts or websites

Develop this into accepted view of atom from GCSE and mass and charge contributions of protons neutrons and electrons

In groups students can be given Periodic Tables and asked to annotate them with all the information that can be obtained. Review findings including atomic and mass number

Students can deduce the number of protons, neutrons and electrons in atoms and ions

Using % composition data students can calculate relative atomic mass and derive definition of relative atomic and isotopic mass

Given chemical formulae students can calculate relative molecular masses

Students can calculate % abundance of simple isotopes given Ar  values


	http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson32.htm
http://chemistry.jcu.edu/nicholsweb/ch221f01/Fall_2003_hw/ch141f98/atomtheor1.htm
http://www.learnnc.org/lessons/annachilds1142004055 gives a good lesson plan

http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/AtomicStructure.html provides many links

Worksheets with lots of examples

Quiz opportunity

Isotopes can be introduced here using interactive Periodic Table
http://www.chemistry.org/portal/a/c/s/1/acsdisplay.html?DOC=sitetools%5Cperiodic_table.html#
Design / use spreadsheets to calculate Ar 
      values
	Mass of an electron assumed to be 1/2000th mass of a proton

Highlight non-integer Ar values and link into isotopes 
Isotopes can be introduced here using chlorine and bromine as examples
Relative formula mass will be used for giant structures




	GCE Chemistry A: H034. F321 Atoms, Bonds and Groups

	Suggested teaching time
	20 hours
	Topic
	1.2 Electrons, Bonding and Structure

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note
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1.2.1 Electron structure

Ionisation energies
	Students can be given definition of 1st Ionisation energy and data of Ist IE’s of a series of elements and can develop ideas as to factors affecting size of the 1st I.E

Students can plot graphs of successive IE’s of elements and analyse successive ionisation energy data to show evidence of main shells and sub-shells 


	http://www.chemistry.org/portal/a/c/s/1/acsdisplay.html?DOC=sitetools%5Cperiodic_table.html#
RSC worksheets on Ionisation energies
Phillip Allen Resources

Plot graphs of successive ionisation energies

Data analysis of successive ionisation energies
	Students should write equations showing  ionisation energies in terms of one mole of gaseous atoms or ions

	Electrons: electronic energy levels, atomic orbitals, electron configuration
	Students can plot graphs of, and analyse, 1st IE’s across Period 2 and 3. They can formulate explanations of the trends and anomalies they can spot

Introduce idea of probability of finding and electron and then ask students to sketch ‘probability clouds’ for sports. e.g. football, basketball
	Open University orbital sketching resource  

      and balloon modelling of p-orbitals
	These graphs can provide evidence for the existence of sub-shells

Shapes of s- and p-orbitals must be noted

	Electronic configurations
	Students can complete ‘electron in box’ representation for 1st 20 elements and from this write the ‘shorthand’ sub-shell notation. Complete up to Z = 36 and extend to ions

They can then write the configurations for various ions
Students can discuss the relationship between position in Periodic Table and electron configuration
	The interactive Periodic Table can show successive electrons in boxes (Aufbau principle and Hund’s rule). This can be done using marbles and match boxes to represent orbitals and electrons or a simple worksheet with boxes already drawn (e.g. Knockhardy resources) can save time here

www.knockhardy.org.uk/sci.htm
 
	Electrons in orbital with opposite spins. Atoms up to and including Z = 36 expected (but not Cr or Cu) and s and p block ions up to Z = 36
Students can be encouraged to relate electronic structure to the Periodic Table and s-, p- and d-blocks

For ions, don’t labour d block – not a requirement at AS but could be S&C

	1.2.2 Bonding and Structure

Metallic bonding
	Research the simple representation of metallic bonding and explain how this helps to explain the properties of metals

Students can explain trends in melting points of metals linked to charge and size of ions
	Video Education Australasia  resources: http://www.vea.com.au/Default.aspx Title ‘The chemical boding series’

RSC Metallic bonding True or False

Hardness of Group 1 and 2 metals provides a useful comparison
	No details of packing required

	Ionic bonding
	Students should be shown dot and cross diagrams for simple ionic substances e.g. NaCl. Then challenged to draw diagrams for more complicated examples 

Explore the properties of ionic compounds experimentally and explain them using the model of ionic bonding
	This can be done using cut out electrons and shells so students can move electrons into place

RSC Ionic Bonding True and false worksheets from ‘Chemical misconceptions – prevention, diagnosis and cure’


	Ions should be represented with square brackets and ionic bonding described as the electrostatic attraction between oppositely charged ions


	GCE Chemistry A: H034. F321 Atoms, Bonds and Groups

	Suggested teaching time
	20 hours
	Topic
	1.2 Electrons, Bonding and Structure

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Covalent bonding and dative covalent  (coordinate) bonding
	Students can make molecular ball and stick models to show how molecules form and then translate these into dot and cross diagrams 

Study H2O and extend to OH- (i.e. loss of H+)

Then students can model molecules 

with double and triple bonds

Using cards and electrons investigate 

the bonding in CO, NH4+, H3O+
Extension: NO3- SO42- etc.
	http://www.mp-docker.demon.co.uk/as_a2/topics/ionic_and_covalent_bonding/quiz_4.html
Cards with electrons pairs can be used as in ionic bonding demonstration

Molymod kits

‘Dot-and-cross’ diagrams can be drawn showing the shape formed to introduce shapes
RSC Covalent bonding true or false from ‘Chemical misconceptions – prevention, diagnosis and cure’


	Use the seven listed molecules and analogous examples

Covalent bonds described as a shared pair of electrons
Describe σ bonds as the head on overlap of atomic orbitals

	Shapes of simple molecules and ions
	Students can be given the shapes and bond angles of molecules and asked to explain what causes the shape
Introduce students to VSEPR and give general rules

Students to use dot cross diagrams to make models of molecules with the six specified shapes
Students could make models to hang as mobiles in classroom using coat hangers/ bbq skewers etc
Analogous molecules can be given and a card matching exercise designed with shape, bond angle, number of electron pairs
	DFES Balloon modelling resource or plasticine and sticks

	Lone pairs repel more than bonding pairs
Remind that electron pairs repel as far apart as possible

Approximate bond angles can be measured



	Electronegativity and bond polarity


	Demonstration of polarity of water using charged rod. Students can discuss why water ‘bends’ 

Explain electronegativity and ask students to order cards showing most electronegative elements or most polar bonds or a quiz to identify polar bonds and polar molecules

Discussion of melting/ boiling in terms of forces/bonds that need to be broken


	http://www2.wwnorton.com/college/chemistry/gilbert/tutorials/ch9.htm
Testing liquids for Polarity (ILPAC ‘Advanced Practical Chemistry’)

Boiling points H2O and hydrides of Group 6.


	Electronegativity is described as the ability of an atom to attract the bonding electrons in a covalent bond




	GCE Chemistry A: H034. F321 Atoms, Bonds and Groups

	Suggested teaching time
	20 hours
	Topic
	1.2 Electrons, Bonding and Structure

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Intermolecular forces

	Students can compare melting/ boiling points of a variety of molecules to Mr, Spot and explain trends linked of polarity of bonds and electronegativity values

Analyse to anomalous properties of water and describe hydrogen bonding
Quiz to identify molecules which would show diplole–dipole/ van der Waals’/ and hydrogen bonding
	RSC scaffolding exercise comparing H2O vs. H2S from ‘Chemical misconceptions – prevention, diagnosis and cure’

Compare boiling points down Group 7 and Group 8 to introduce van der Waals’ forces. Compare boiling pt of HCl and H2O and link to polarity (permanent dipole and hydrogen bonding respectively)

EXPT: The effect of Hydrogen Bonding on liquid flow (ILPAC ‘Advanced Practical Chemistry’)

Video Education Australasia  resources http://www.vea.com.au/Default.aspx
	The role of the lone pair in hydrogen bonding should be discussed and diagrams include lone pairs and dipoles

	Bonding and physical properties
	Students can carry out a bonding circus practical with associated questions to discuss structure and bonding and relate this to the properties of the material
	Chemistry in Context:  Structure and bonding practical
	Structures studied should include ionic lattices, covalent lattices (diamond and graphite), giant metallic lattices and simple molecular lattices

	Bonding review
	Students can design a bonding and structure ‘top trumps’ game using data books for the common compounds they should know from the specification


	DFES structure and bonding card matching game found on ‘Successforall’ cd-rom ‘Improving teaching and learning in science’ Chemistry

Spot the bonding from ‘Chemical misconceptions – prevention, diagnosis and cure’
	


	 GCEGCE Chemistry A: H034. F321 Atoms, Bonds and Groups

	Suggested teaching time
	24 hours
	Topic
	1.1 Atoms and Reactions

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1.1.2 Moles and Equations

The mole
	Discuss the term amount of substance and introduce the mole topic related to the number of particles. Students can try to quantify the number of particles in one mole e.g. sheets of paper  

Students can then calculate molar mass from molecular formula

Simple molar mass calculations
	Experiment: Determining the Avogadro constant (ILPAC ‘Advanced Practical Chemistry’)
	

	Writing chemical formulae from ions and chemical equations
	Students can be given a list of ions encountered in AS chemistry and rules for writing chemical formula. They can construct correct chemical formulae from ions   

They can then work in groups with cards for ions and coefficients constructing balanced equations from word equations

	Cards with ions and chemical formula and coefficients. Link to practical work if possible

On line quizzes for consolidation
	They can be introduced to the idea of using brackets when more than one of a complex ion is present

	Empirical and molecular formulae
	Given mass or % mass data students can calculate empirical and molecular formula for simple compounds. Students can use prepared worksheet to complete calculations
	Scaffold worksheets to lead students through calculations


	Encourage students to work in columns when completing these calculations
Empirical formula is the simplest whole number ratio of atoms of each element present in a compound

	Calculation of reacting masses
	Students can be introduced to moles = mass/Mr and can calculate the number of moles in a given mass of an element or simple compound using this equation and complete various calculations which involve rearrangement of this equation. They can also calculate, using Avogadro’s number, the number of particles in a given mass

Balanced equations can then be used to determine the reacting ratios of substances and, from this, the masses required in reactions
	Worksheets can be used to allow learners to work at their own pace

Practical: Determine the empirical formula of copper(II) oxide by reduction

Practical: Determination of water of crystallisation in CuSO4·xH2O by evaporation

Precipitation Titration (ILPAC ‘Advanced Practical Chemistry’)
	Use of m/Mr for moles can be used for elements or compounds when using mass units

	Acids and bases
	Definitions of acids and bases
Construct balanced equations for acid base reactions 
Group work using RSC resource sheets. Concentrated and Dilute acids
	RSC sheets on acids weak/strong vs. concentrated/dilute

Simple titration using indicator/ no indicator and subsequent evaporation for salt formation

Copper(II) sulfate preparation 
	This practical can be combined with determining x by evaporation above

	Moles and solutions and acids and bases
	Students can discuss what they understand by the terms ‘concentrated’ and ‘dilute’ and try to define the term concentration. This can lead to c = n/v
Students can perform a simple neutralisation titration e.g. NaOH and HCl of equal concentrations to prepare a salt. Using c = n/v they can determine the reacting ratio and hence the balanced equation

Students can prepare a stock solution to determine the concentration of an unknown solution

Students can discuss what actually happens in acid–base reactions

Using molar quantities students can plan to prepare a given quantity of a salt (e.g. copper(II) sulfate). This could introduce the idea of water of crystallisation
	Practical: Testing pH of different concentration acids. Group work using RSC resource sheets: Concentrated and Dilute Acids from ‘Chemical Misconceptions’

Practical: HCl/ NaOH titration

http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/HClandNaOHtgV8.html
Practical: NaOH / H2SO4 titration involving stock solution preparation

Determination of concentration of limewater

ILPAC video: preparing a standard solution

Sodium carbonate·xH2O experiment to determine water of crystallisation
	Definitions of acids and bases should be given

	Moles and gases
	Students can determine the Mr of a gas by experiment

Students can determine the RAM of Mg by reaction with HCl and collecting gas produced

Students can complete lots of sample problems using reacting ratios  to determine number of moles/ volumes of gas produced
	(ILPAC ‘Advanced Practical Chemistry’)

ILPAC video: Volumes of reacting gases

Investigate decomposition of copper(II) carbonate by decomposition

Assessed Practical opportunity 
      Determination of Ar of Lithium


	One mole of any gas occupies 24 dm3

Lots of practice of molar calculations required


	GCE Chemistry A: H034. F321 Atoms, Bonds and Groups

	Suggested teaching time
	12 hours
	Topic
	Redox, Periodicity, Group 2 and Group 7

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1.1.4 Redox

Oxidation number
	Students can carry out reactions of metals with acids (HCl and H2SO4) and Mg with oxygen to determine formula of magnesium oxide and write balanced equations for the observed reactions
Thermite reaction demonstration 

Reaction of Zn with copper(II) sulfate and a series of other metals and ionic solutions. The reactions can then be described in terms of electron transfer

Students can be shown how to assign oxidation numbers. They can assign oxidation numbers to elements, each element in a compound or ion in a series of reactions and deduce whether the reactions are redox or not

 Students can conduct experiments on displacement reactions, observing colour changes, and write full equations and assign oxidation numbers
	http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animationsindex.htm
Manganate(VII) and glycerol demonstration

RSC Displacement reactions experiment (based on reactivity series) and website

ILPAC workbooks or worksheets. Start with simple ions and progress to complex ions
	Students will need a set of rules for assigning oxidation numbers

Peroxides and Metal Hydrides are not required
Roman numerals should be used for ambiguous names

Students should define oxidation and reduction in terms of electron transfer and change in oxidation number

Ionic equations only required for Group 7 chemistry




	GCE Chemistry A: H034. F321 Atoms, Bonds and Groups

	Suggested teaching time
	12 hours
	Topic
	Redox, Periodicity, Group 2 and Group 7

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1.3.2 Group 2


	Students can conduct experiments showing reactions of Group 2 metals and metal oxides with water (comparison can be made to Group 1 reactivity if required) and reactions of metals only with oxygen. They can write equations, assign oxidation numbers and decide whether these are redox reactions

Test gases produced

Students to predict/explain trend in reactivity in terms of ability to lose electrons

Study the reaction of heat on CaCO3 to form CaO and the subsequent action of water to produced slaked lime
Students could plan an experiment studying the ease of decomposition of the Group 2 carbonates
Students can study and write equations for the neutralisation reactions involving calcium and magnesium hydroxide. They can research the uses of these chemicals
	Reactions of Mg
Practical: Reactions of calcium compounds

The rate of decomposition of Group 2 carbonates can be studied by measuring time taken for limewater to go cloudy (ILPAC ‘Advanced Practical Chemistry’)
RSC Classic chemistry experiments: Neutralisation of indigestion tablets
	pH of resulting solutions required

Decomposition of the Group 2 carbonates should be described, as should the trend in ease of thermal decomposition


      them to assign oxidation
     Atoms

ases and weak acids
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      and develop a definition for 

      disproportionation reaction
Research the benefits and risks of chlorine containing compounds
	Halide displacement reactions (ILPAC)

Organic solvent (e.g. volasil required)

Students can be shown colours of halogens in organic solvent and can explain the preferred solubility in non-polar solvent. (Fume cupboards needed)

Opportunity for a debate on fluorination of drinking water and for the use of 
      chlorinated compounds

	Ionic equations required for displacement reactions
Spectator ions can be introduced here

Students could be shown how to identify a halogen produced using an organic solvent (e.g. volasil). 
They could test for the halides present initially by adding silver nitrate followed by ammonia
	

	Characteristic reactions of halide ions


	Students can test for the presence of halide ions with silver nitrate and construct  ionic equations for the reactions that occur
	
	Complexes with ammonia are not required

Colour changes are important

	1.3.1 Periodicity 

The structure of the Periodic Table in terms of Groups and Periods

Periodicity of physical properties of elements
	Can be used as a revision exercise. In groups students can prepare presentations or posters to describe one of the trends in the Periodic Table
	Check knowledge and understanding using past paper questions and review

Card matching of melting and boiling points can link to structure and bonding
	Periodicity is described as repeating patterns across different periods


Sample GCE Lesson Plan; H034 Chemistry A

F321: Atoms, Bonds and Groups

Acid–base chemistry lesson 1

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour, 

Learning Objectives for the lesson

	Objective 1
	Students to recall definition of an acid and a base from GCSE

	Objective 2
	Students to investigate the reactions of acids

	Objective 3
	Students to write full and ionic equations for the reactions undertaken



	Objective 4
	Students to undertake a neutralisation reaction to make a hydrated salt


Recap of previous experience and prior knowledge

Basic definition of an acid and base and their pH values
Content

	Time
	Content

	15 minutes
	· Discuss as a class what concepts and definitions they can recall from GCSE about acids and bases. Produce a mind map on the board.

· Demonstrate some reactions that indicate the acid/basic nature of compounds such as;

· http://www.practicalchemistry.org/experiments/advanced/acid-base-reactions/topic-index.html
· http://genchem.chem.wisc.edu/demonstrations/General_Chemistry_Demos.html
· Students to undertake acid revision map in small groups from the RS.C book titled; ‘Chemical misconceptions-prevention, diagnosis and cure’. 
· Discuss findings as a group and interchange maps to see what ideas they have or misconceptions that need to be discussed.


	Time
	Content

	15 minutes
	· In small groups students to undertake a series practical reactions that look at the reactions of acids with Magnesium, a Carbonate and a hydroxide. 

· To observe changes of pH during the reactions to get idea of neutralisation/change in pH as a result of these reactions.
· Students to construct equations for the practical, both full and ionic versions to revise concept of spectator ions from GCSE.

	5 minutes
	· As a class review the results and equations obtained.
· Look at if any are redox to introduce idea of change in oxidation 
numbers/transfer of electrons.

	15 minutes
	· Class to carry out a neutralisation reaction to make hydrated copper sulfate crystals. Then to leave the crystals for next lesson to be analysed. www.squashedfrogs.co.uk/resources/2005/11/making_copper.doc  
or from the RSC Classic Chemistry experiments book or website.
· Following site contains some suggestions for other neutralisation reactions to make hydrated salts www.chemsoc.org/word/learnnet/StandProcGCSE_Al.doc


Consolidation

	Time
	Content

	10 minutes
	· Students to answer questions based on the on the practical on the experiment sheet provided and discuss the answers in groups and then as a class so that no misconceptions occur.


Could be split over 2 lessons or used in a longer session as most centres would do for practical.
Sample GCE Lesson Plan; H034 Chemistry A

F321: Atoms, Bonds and Groups

Acid–base lesson 2

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour, 

Could be split over 2 lessons or students could work in groups to cover the work. Most centres would possibly use a longer session than an hour for practical.

Learning Objectives for the lesson

	Objective 1
	Students to recall basics from lesson 1 on acid/base chemistry 

	Objective 2
	Students to calculate the number of water molecules in a hydrated compound using 2 different methods.

	Objective 3
	Students to perform an acid/base titration

	Objective 4
	Students to analyse data to obtain results from practical situations

	Objective 5
	Students to evaluate possible errors in the results obtained


 Recap of previous experience and prior knowledge

· Students to recall knowledge from lesson 1
· Students to have undertaken a basic acid/base titration before this lesson, students to recall and perform a titration.

Content

	Time
	Content

	5 minutes


	· Students to heat crystals to remove the water and hence find the number of water molecules in the salt they had made in lesson 1.

· Procedure as described in the R.S.C book ‘ Classic Chemistry Experiments’


	Time
	Content

	5 minutes
	· Review how to perform a titration.

· Show students how to make a stock solution.

· Discuss how they must present their results and the level of accuracy required in recording/obtaining titration results. Illustrate this with a table.

· http://www.creative-chemistry.org.uk/alevel/practical.htm  This site provides some very useful worksheets that cover all aspects discussed above so would provide good guidance for them.


	30 minutes
	· Students then to perform the titration individually to obtain a clear set of results.

· In-between titrations students need to check on their crystals that are heating and weigh them at regular intervals to observe appearance and change in mass. 

	10 minutes
	· Review with students how they could process both sets of results and illustrate with a basic calculation on the board.

· Discuss as a group the errors/ % errors involved in each method for obtaining the number of water molecules in each compound.

· Look at worksheet on estimating errors from;

·  http://www.creative-chemistry.org.uk/alevel/practical.htm 


Consolidation

	Time
	Content

	10 minutes
	· Students to perform the calculations required for both of their practicals.

· Students to calculate the % errors involved in both methods.

· Students to evaluate their results by comparing the formula they obtain to data book values.


Sample GCE Lesson Plan: Chemistry A H034

F321: Atoms, Bonds and Groups

Redox Reactions

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour,

Can be split over 2 lessons or used as a whole in a longer practical session. 

Learning Objectives for the lesson

	Objective 1
	Students to review redox (OILRIG) from GCSE/previous theory lesson


	Objective 2
	Students will observe reactions that illustrate redox reactions

	Objective 3
	Students will develop the skills to write redox reactions and 1/2 equations for the simple reactions they have observed.

	Objective 4
	Students will understand and apply the Rules for assigning oxidation numbers in redox chemistry.


Recap of previous experience and prior knowledge

· Review of basics from GCSE – OILRIG/previous lesson 
Content

	Time
	Content

	5 minutes
	Class discussion about OILRIG from GCSE

See what they can recall as points on the board

	15 minutes


	Demonstration of several of these examples of redox reactions:
· Mg burning in oxygen
· Cu2+(aq) and Zn(s)
· KMnO4 and glycerol

· Thermite reaction 




	Time
	Content

	
	· Iron with sulfur and iron with halogens to illustrate a range of redox reactions (As long as can carry out with relevant safety in place).

	10 minutes
	· In groups students write equations for the simple reactions that have taken place (exclude KMnO4 and glycerol)
· Write oxidation and reduction 1/2 equations for the reactions of Mg and Cu2+ to illustrate electron movement and review concept of oxidation being the loss of electrons and reduction being the gain of electrons

· Discuss transfer of electrons and concept of oxidising and reducing agents

	10 minutes
	PowerPoint on rules of assigning oxidation numbers

http://www.chem.vt.edu/RVGS/ACT/notes/oxidation_numbers.html

	10 minutes
	Questions / EXCEL spreadsheet on oxidation numbers in simple and complex ions and in compounds
http://www.funeducation.co.uk/asresources/asresources.htm


Consolidation

	Time
	Content

	10 minutes
	· Discuss with quick questions oxidation and reduction
· Students recall rules for assigning oxidation numbers

· Quiz in teams on oxidation numbers in a range of compounds 


Sample GCE Lesson Plan: Chemistry A H034

F321: Atoms, Bonds and Groups

Redox Reactions 2

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour, 

Learning Objectives for the lesson

	Objective 1
	Students to recall redox and oxidation numbers from lesson 1

	Objective 2
	Students to  undertake redox test tube reactions to develop observation skills

	Objective 3
	Students to write redox equations and 1/2 equations for simple reactions undertaken in practical and identify the oxidised and reduced species

	Objective 4
	Students to understand how to balance equations using oxidation numbers and numbers of electrons transferred in a redox reaction.

	Objective 5
	Students to deduce the order of strength as an oxidising agent


Recap of previous experience and prior knowledge

1 Review oxidation numbers and rules using a series of elements, ions and compounds.

Content

	Time
	Content

	5 minutes
	· Discussion of work covered in previous lesson
· Check if students can remember the rules by quick fire questions and why certain ions are certain oxidation numbers only. Link to electron structure/position in Periodic Table.

	10 minutes
	· Students can answer problems to assess understanding in assigning oxidation numbers in a range of formats. Can have a range of ideas to cover all levels.

	25 minutes
	· Introduce practical investigation to look at redox reactions



	Time
	Content

	
	· Students undertake test tube reaction practical in small groups. Students must note down all observations. Examples of practicals are found below:
http://www.creative-chemistry.org.uk/alevel/module2/documents/N-ch2-14.pdf. (Could be used to stretch more able students/groups).
Displacement reactions of halogens

	10 minutes
	· Students to write full, half and ionic equations (halogens only) for the reactions and assign oxidation numbers to species in full equations to determine the oxidised and reduced species. The halogens can then be placed in order of increasing oxidising power.


Consolidation

	Time
	Content

	10 minutes
	· Review results and students answers.
· Ask students to consider what they would observe if F and At containing compounds were used in these reactions and to write equations to represent these reactions.

· Quiz to cover all aspects of work in last 2 lessons. In small groups quick fire questions to see what they can recall.


Other forms of Support

In order to help you implement the new Chemistry specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training
Get Ready…introducing the new specifications
A series of FREE half-day training events are being run during Autumn 2007, to give you an overview of the new specifications.

Get Started…towards successful delivery of the new specifications

These full-day events will run from Spring 2008 and will look at the new specifications in more depth, with emphasis on first delivery.

Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

e-Communities
Over 70 e-Communities offer you a fast, dynamic communication channel to make contact with other subject specialists. Our online mailing list covers a wide range of subjects and enables you to share knowledge and views via email.

Visit https://community.ocr.org.uk, choose your community and join the discussion!

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate a free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk
Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

OCR works in close collaboration with three Publisher Partners; Hodder, Heinemann and Oxford University Press (OUP) to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement
The publisher partnerships are non-exclusive with the GCE Sciences being the only exception.  Heinemann is the exclusive publisher partner for OCR GCE Sciences.
Heinemann is producing the following resources for OCR GCE Chemistry for first teaching in September 2008 [publication – Spring 2008]
Rob Ritchie, Dave Gent,                  AS Chemistry Spec A Student Book                   ISBN: 9780435691813

Helen Eccles                                    and Exam Café CD-ROM (2008)

(Series Editor Rob Ritchie)

Rob King, Chris Wood,                    AS Chemistry Spec A Exam Café CD-ROM        

Rob Clarke                                       (2008)

(Series Editor Rob Ritchie)
Chris Wood, Rob King,                    AS Chemistry Spec A Teacher File and              ISBN: 9780435691837

Rob Duncan                                     CD-ROM (2008)
(Series Editor Rob Ritchie)
Mike Wooster, Helen Eccles            Revise AS Chemistry A for OCR (2008)              ISBN: 9780435583712

(Series Editor Rob Ritchie)

Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.




































= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.





= Stretch & Challenge Activity 


This icon is added at the end of text when there is an explicit opportunity to offer


Stretch and Challenge.





= Innovative Teaching Idea


All the teaching idea contained in the SOW are innovative, but the icon is used to 


Highlight exceptionally innovative ideas.
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